PATENT APPLICATION 



METHOD AND APPARATUS FOR COPY PROTECTION DETECTION IN A VIDEO 

SIGNAL 

Related Applications 

10 This invention is related to the invention disclosed in a co-pending patent 

application entitled "Method and Apparatus for Processing Video Signals Having 
Associated Access Restriction Data", which has an attorney docket number of 
0100.9900410 and the same filing date as the present application. 

1 5 Technical Field of the Invention 

The invention relates generally to video signals, and more particularly to detection 
of copy protection included in video signals. 

20 Background of the Invention 

Video signals may originate from a number of different sources including a 
videocassette recorder (VCR), digital video disc (DVD) player, etc. In order to prevent 
users from making unauthorized copies or derivations of protected works included in 
25 video signals, copy protection techniques have been developed that prevent such video 
signals from being recorded on standard recording devices such as VCRs. These copy 
protection techniques allow the signal to be utilized for display purposes, but prevent 
recording devices such as VCRs from accurately recording all of the information in the 
video stream. 

30 As video graphics processing circuits continue to evolve, additional capabilities 
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that allow video signals to be provided to a number of different outputs of the circuits 
exist. In such systems, the video signals are often broken down into their component 
parts and stored in memory. When video signals are broken down in such a manner, the 
techniques utilized to implement copy protection in the video signal are often defeated. 

5 In some instances, the output data stream of the video processing circuitry is not 

provided to a device capable of recording the information included in the video signal. In 
such instances, defeating the copy protection included in the video signal is not an issue. 
However, if the video signal is reconstructed from the component data and provided to an 
output that may be connected to a VCR or other recording capable device, the video 

10 graphics circuitry has effectively removed the copy protection from the video stream. As 
such, this allows for unauthorized copies or derivations to be produced, which is 
undesirable. 

Therefore, a need exists for a method and apparatus that is able to detect copy 
protection included in a video graphics stream and ensure that when it is present 
15 unauthorized copies or derivations of information included in the video stream are not 
permitted. 

Brief Description of the Drawings 

20 Figure 1 illustrates a flow diagram of a method for preserving copy protection in 

an input video signal in accordance with the present invention; 

Figure 2 illustrates a flow diagram of a method for detecting copy protection 
pulses in an input video signal in accordance with the present invention; 

Figure 3 illustrates a flow diagram of a method for detecting phase flip copy 
25 protection in an input video signal in accordance with the present invention; 

Figure 4 illustrates a block diagram of a copy protection pulse detection circuit in 
accordance with the present invention; 

Figure 5 illustrates a more detailed view of the pulse detector of Figure 4; 

Figure 6 illustrates a block diagram of a colorburst phase flip detection circuit in 
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accordance with the present invention; 

Figure 7 illustrates a block diagram of a more detailed view of the phase flip 
detection block of Figure 6; 

Figure 8 illustrates a block diagram of a more detailed view of the field counting 
block of Figure 6; and 

Figure 9 illustrates a block diagram of a more detailed view of the interval 
counting block of Figure 6. 

Detailed Description of a Preferred Embodiment of the Invention 

Generally, the present invention provides a method and apparatus for detecting 
copy protection included in an input video signal. Two types of copy protection are 
. particularly addressed, including techniques that^mbe d copy pro tection copy 
protectior^phase ffipS in the video signal. Techniques for detecting each of these two 

15 types of copy protection are described. A method for preserving copy protection is also 
presented, where the input video signal is first checked to determine if copy protection 
has been included in the input video signal. The input video signal then converted to 
component video data, which removes any copy protection present. An output video 
signal is then generated from the component video data, and when it was determined that 

20 the input video signal includes copy protection, the copy protection is recreated in the 
output video signal. 

By allowing for copy protection included in video signals to be detected, steps can 
be taken to ensure that the intent of the copy protection is upheld. As such, if the input 
video signal is converted to component video data and then provided to an output that 
25 may be coupled to a recording device, the copy protection included in the input signal can 
be recreated in the output video stream. Similarly, in the case where a computer or other 
processing device can capture images within the input video stream, the presence of copy 
protection can cause the processor to disallow these image capturing functions that record 
or copy portions of the video stream. By upholding the intent of the copy protection 




included in the video stream, producers of copy protected materials can be reassured that 
video graphics processing devices designed to work with such media will not enable 
users to make unauthorized copies or derivations of copy protected works. 

The invention can be better understood with reference to Figures 1-9. Figure 1 
5 illustrates a method for preserving copy protection in an input video signal. The input 
video signal may be derived from a number of different sources including, but not limited 
to, the output of a VCR, DVD player, or other playback or broadcast device that produces 
video signals that may be copy protected to ensure that unauthorized copies or derivations 
are not produced. 

10 At step 102, the input video signal is received. At step 104, it is determined 

whether or not the input video signal includes copy protection. Step 104 may include a 
number of additional steps, which are described in more detail with respect to Figures 2 
and 3. Figures 2 and 3 illustrate the techniques for detecting two specific types of copy 
protection often included with video signals^ The first type of copy protection often 

15 included in video signal is pulses that are typically included in the vertical blanking 

interval of the video signal. The second type of copy protection involves phase flips that 
are included in the colorburst portion of certain sets of lines within the display field. 

At step 106, the input video signal is converted to component video data. This 
type of conversion is often provided such that the component video data can be stored in 

20 memory on a video graphics integrated circuit prior to recompiling the component data 
for output. When the input video signal is converted to component video data, the copy 
protection that may or may not be included within the input video signal is eliminated. 
This is because the copy protection included in the video signal is typically in addition to 
the underlying video signal such that the data of the video signal can be separated from 

25 the copy protection without disturbing or corrupting the data. The copy protection is 
often provided in a way such that a television set or other simplistic display device will 
not be affected by the inclusion of the copy protection, whereas recording devices such as 
VCRs will be unable to accurately record the underlying video data. 



_4- 



3 



-5- 



At step 108, an output video signal is generated from the component video data. 
The output video signal may be provided to a television set, a display monitor, or to 
another video graphics integrated circuit for additional processing. At step 110 a decision 
is made based on whether or not it was determined that the input video signal includes 
5 copy protection. If the input video signal is not copy protected, no further action is 

required as there is no need to recreate any copy protection. However, it should be noted 
that rather than basing the inclusion of copy protection information in the output video 
stream on the presence of it in the input video stream, other circuitry or software within 
the video graphics integrated circuit may control the addition or removal of copy 

10 protection from an input video signal. Thus, an unprotected input video signal may be 
provided to the input of the video graphics integrated circuit and copy protection may be 
added to that signal prior to being provided as an output. Similarly, some type of 
override may be implemented within the video graphics integrated circuit such that 
although the copy protection present in the input video signal is normally included in the 

15 output video signal, this state can be overridden such that the copy protection is not 

included in the output video signal. It should be obvious to one of ordinary skill in the art 
that once the techniques for detecting the presence of copy protection in an input video 
signal are derived, the uses for such detection technology can vary with respect to the 
particular application. 

20 If it is determined at step 110 that the input video signal includes copy protection, 

the method proceeds to step 1 12, where image capturing functionality within the video 
graphics controller is disabled. This step ensures that image-capturing applications 
within devices such as personal computers are not used to capture portions or segments of 
the input video stream. Thus, the video graphics processor would disallow MPEG, JPEG, 

25 or other files that include portions of the input video signal from being created. 

At step 1 14, it is determined whether or not the output video signal is provided to 
a recordable output. In other words, it is determined whether or not the output video 
signal is being provided in such a manner that an external recording device could be 
coupled to receive the output video signal and record the information derived from the 
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input video signal. It should be noted that this step may be eliminated such that any copy 
protection present in the input video signal is automatically included in all output 
versions of the input video signal. If step 1 14 is included, and it is determined that the 
output video signal is provided to a non-recordable output such as a LCD display driver, 
5 the copy protection included in the input video signal is not recreated in the output video 
signal. 

If it is determined at step 1 14 that the output video signal is provided to a 
recordable output, such as a television out signal on a video graphics circuit that may be 
coupled to the input of a VCR, the copy protection is recreated at step 1 16 in the output 

10 video signal. The recreation of the copy protection prevents recording of information in 
the output video signal derived from the input video signal. Thus, the method of Figure 1 
determines whether or not copy protection has been included on an input signal, and 
when it is present, it is recreated in output signals derived from the input signal when 
those output signals may be subject to recording. 

15 Figure 2 illustrates a method for detecting copy protection pulses in an input video 

signal. The method of Figure 2 may be utilized at step 104 of Figure 1 to determine if the 
input video signal includes this type of copy protection. The method of Figure 2 begins 
at step 202 where the input video signal is quantized, or digitized, to produce a digital 
video signal that includes a stream of values. Each of the values within the stream 

20 represents a quantized portion of the input video signal. 

At step 204, each of the values in the digital video signal is individually compared 
with a first threshold. Preferably, the comparison of the values in the stream with the first 
threshold occurs in a serial manner. In the preferred embodiment, the first threshold is a 
vertical blanking interval peak white threshold, and the comparison at step 204 is 

25 performed to determine if automatic gain control pulses within the input video signal 
exceed the vertical blanking interval peak white threshold. The amplitude of the portion 
of the input video stream is compared with this threshold in order to determine if it has 
been exceeded. 
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If it is determined at step 204 that the first threshold is not exceeded by the 
portion of the input video stream, the method proceeds to step 206 where the next value 
of the input video stream is prepared for comparison. If it is determined at step 204 that 
the value does exceed the threshold, the method proceeds to step 208 where an 

5 accumulator value is incremented. At step 2 1 0, it is determined whether or not the end of 
a display field has been reached. If not, steps 204-208 continue to be executed with 
subsequent values in the input video stream. Thus, steps 204-210 effectively count the 
number of pulses, or values included in each display field that exceed the first threshold, 
which is preferably the vertical blanking interval peak white threshold. The accumulator 

10 value is cleared at the end of each frame. 

In the form of copy protection that may be included in an input video signal that 
this technique is attempting to detect, a certain number of automatic gain control (AGC) 
pulses are included in each display field of the input video stream. These pulses prevent 
videocassette recorders and other similar recording devices from effectively recording the 

15 information in the input video stream. Such pulses are often varied, or pulsated, from 
field to field such that their amplitude changes from one field to the next. As such, in 
some fields the pulses may not exceed the first threshold, whereas in other fields the 
threshold will be exceeded. 

In order to ensure that the detection circuitry does not continually switch back and 

20 forth from'the states of detecting and not detecting the presence of the AGC pulses, the 
system is configured to react slowly to the presence or absence of these pulses. At step 
212, the accumulator value, or number of pulses within the previous field, is compared 
with a second threshold. The second threshold is associated with the number of pulses 
expected to be included within a field for the copy protection to be present. If the 

25 accumulator value for particular field is determined to be below the second threshold, the 
method proceeds to step 214 where a count value that monitors the number of fields 
having a sufficient number of pulses is decremented. If the accumulator value exceeds 
the second threshold, the count value is incremented at step 216. Thus, a running count is 
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maintained as to the number of fields in the input video stream that include a sufficient 
number of AGC pulses for the presence of copy protection to be detected. 

Preferably, the count value incremented and decremented by steps 214 and 216 is 
maintained in a counter of limited size. Thus, when copy protection is present within an 
5 input video signal, the count value will gradually build up as fields including a sufficient 
number of pulses are detected. Because the pulses are known to vary in amplitude from 
one field to. the other such that in some fields they will not be detected, this count will not 
continually increment, but will decrement when those fields with pulses of insufficient 
amplitude are received. However, it is recognized that the presence of these pulses will 
10 occur in more than half of the fields, and therefore, the count will increase in value over 
time. 

At step 2 1 8, it is determined whether or not the count value has reached a high 
threshold. This comparison determines whether or not the counter has built up to a 
sufficient level that it can reasonably be assumed that copy protection is present in the 

15 input video stream. Once the high threshold has been reached, the method proceeds to 
step 220 where an indication is generated that pulse type copy protection is included in 
the input video signal. If the count value has not yet reached the high threshold, the 
method proceeds from step 218 to step 224 where it is determined whether or not the 
count value has reached a low threshold. If the count value has reached the low 

20* threshold, an indication will be generated at step 226 that pulse type copy protection is 
not included in the input video signal. If the comparisons at step 218 and 224 are both 
negative and neither threshold has been reached either in the positive counting direction 
or the negative counting direction, the method will proceed from step 224 to step 222 
where the next field of the input video stream is prepared for comparison with the various 

25 thresholds that will detect if copy protection is present. 

Thus, the method of Figure 2 steps through the input video signal on a field by 
field basis determining if sufficient pulses are included in each field to surpass a threshold 
number of pulses that should be included in the frame to suggest that copy protection may 
be present. When this threshold is exceeded, a count value is incremented, and when it is 
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not, the count value is decremented. This count value is then compared with high and 
low thresholds to determine if a sufficient number of fields have been shown to include 
the pulses that it is probable that copy protection exists. 

It should be noted that the first, second, high, and low thresholds may be 

5 configured based on the particular version of pulse type copy protection that is attempting 
to be detected. The high and low thresholds are often configured such that some level of 
hysterisis exists between the high and low thresholds. For example, assume that an input 
video signal that includes pulse type copy protection is being received. The majority of 
the fields within the input video signal will include a number of pulses exceeding the 

10 second threshold such that the count value is incremented more often than it is 

decremented. As the count value builds up, it will eventually reach the high threshold. 
When this occurs, the presence of copy protection is flagged. Eventually, the count value 
will reach the maximum value of the counter, and remain near this value until an input 
signal that lacks copy protection is received. At this point, the lack of pulses in the fields 

15 within the non-copy protected input signal will cause the count value to be decremented. 
Although it passes the high threshold on its downward count, the count value will not 
turn off the copy protection indication until it reaches the low threshold. 

Figure 3 illustrates a flow diagram of a method for detecting phase flip copy 
protection in an input signal, which may be used for copy protection detection at step 104 

20 of Figure 1. The type of copy protection detected by the method of Figure 3 includes 
phase flips in a portion of the colorburst signal that is part of each line in a display field. 
The colorburst signal is used by television sets as a reference to decode the color to be 
used with each portion of the video signal. Television sets are typically slow to react to 
any phase flips included within the colorburst portions of the input video signal, whereas 

25 recording devices such as VCRs are unable to decode and record the color properly when 
such phase flips are included in the video stream. 

Each line of video data includes a synchronization pulse typically followed by a 
colorburst signal, which is often some form of sine wave. In the phase flip copy 
protection technique, portions of the sine wave are flipped by a 180 degrees in phase and 
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then reverted to their original phase at a later time. As stated earlier, recording devices 
are typically incapable of dealing with these phase flips, whereas television sets will not 
react fast enough to be affected. The copy protection technique that includes these phase 
flips typically includes them in 3 or 4 sequential lines of a display field, where these sets 

5 of 3 or 4 phase flip lines are typically repeated at regular intervals throughout the field. 
In order to accurately detect the type of phase flip protection included in an input video 
signal, the number of lines within which a phase flip is included on a field by field basis 
should be maintained, along with the interval count which indicates how many lines in a 
row are included in each of the phase flip groupings within each field. 

10 The detection method of Figure 3 begins at step 302 where the input video signal 

is demodulated to produce a demodulated chroma signal that includes a colorburst signal 
for each line of the input video signal. At step 304, an absolute value function is 
performed on the demodulated chroma signal to produce an absolute value chroma signal 
that includes an absolute value colorburst signal. By taking the absolute value of the 

15 colorburst signal, any phase flips are eliminated, as the resulting signal is entirely 
positive. 

At step 306, phase of the colorburst signal is compared with phase of the absolute 
value colorburst signal to determine if a phase flip has occurred in the current line. This 
may be accomplished by steps 308 and 310. At step 308, the absolute value of the 

20 colorburst signal is integrated to produce an integrated colorburst value. At step 310, the 
integrated colorburst value, or some derivative thereof, is compared with values in the 
colorburst signals to determine if the phase flip has occurred. Integrating the colorburst 
signal allows for a better overall comparison than if the absolute value colorburst signal 
were compared directly with the non absolute value colorburst signal. In one 

25 embodiment, the integrated value is divided by two prior to comparison. 

At step 3 12, the total number of phase flips per display field is determined. Thus, 
steps 302 through 306 detect each individual phase flip within a field, and step 312 
maintains a running countof the number of phase flips that occurs within each field. At 
step 3 14, the interval number of phase flips within a field is determined. As stated 
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earlier, the interval number of phase flips is equivalent to the number of phase flips in 
each grouping of phase flips present in a field. For example, in a field where 40 phase 
flips occur, and the interval number of phase flips is 4, there will be 10 different 
groupings within the field where within each grouping there are 4 lines that include phase 
5 flips. 

By detecting the total number of phase flips and the interval number of phase 
flips, these numbers can be compared with known values to determine if this phase flip 
type of copy protection has been included in an input video signal. When this type of 
copy protection has been included, these numbers can also be used in the regeneration of 

10 the copy protection for inclusion in output video signals. 

Figure 4 illustrates a copy protection pulse detection circuit that includes a pulse 
detector 410, an accumulator 420, a field pulse comparator 430, a decision counter 440, 
and a decision comparator 450. The pulse detector 410 receives an input video signal 402 
and sets a pulse detect indication 417 each time a pulse that exceeds a first threshold is 

1 5 detected in the input video signal 402. 

Figure 5 illustrates a more detailed view of one embodiment of the pulse detector 
410. The pulse detector 410 includes an analog to digital converter (A/D) 412 that 
receives the input video signal 402 and converts itto a digital input signal. The digital 
input signal is passed to a low pass filter 414 that filters the digital input signal to produce 

20 a filtered input signal 404. A pulse detection comparator 405 operably coupled to the low 
pass filter compares digital values in the filtered input signal 404 with a first threshold, 
which is preferably the vertical blanking interval peak white threshold 406. Comparison 
of the digital values with the first threshold determines whether or not there are pulses 
within the input video signal 402 that exceed the threshold, which are typically the type 

25 of pulses associated with the pulse type copy protection. 

The pulse detector 410 also preferably includes a blanking interval gate 416 that 
receives the output of the pulse detection comparator 405 and gates it with the vertical 
blank interval signal 408 such that pulses are only detected during the vertical blank 
interval. 



Returning to Figure 4, the accumulator 420 is operably coupled to the pulse 
detector 410, and the accumulator 420 counts a number of pulses detected in each field of 
the input video signal to produce an accumulated count 425. The accumulated count of 
the accumulator 420 is preferably cleared by a vertical reset signal 403, which indicates 

5 the transition between fields in the input video signal 402. The vertical reset signal 403 
may correspond to the vertical-blanking interval present in typical video signals. 

Preferably, the accumulator 420 includes an adder 422 and a register set 424 that 
stores the current accumulated count. The register set 424 receives the vertical reset 
signal 403 as a clear signal, and is also coupled to receive the system clock signal 401. 

10 The current value stored in the accumulated count register set 424 (accumulated count 
425) is provided as an input to the adder 422 along with the pulse detect signal 417. 

The accumulated count 425 is provided to the field pulse comparator 430 along 
with a second threshold 426. Preferably, the second threshold 426 indicates the minimum 
number of pulses that should be present in a particular field to indicate that copy 

15 protection is present in that particular field. The field pulse comparator 430 compares the 
accumulated count 425 with the second threshold 426 such that when the accumulated 
count 425 exceeds the second threshold 426, the field pulse comparator asserts a positive 
. count indication for the field. 

The decision counter 440 is operably coupled to the field pulse comparator 430, 

20 and, on a field by field basis, the decision counter 440 will increment or decrement a 
decision count based on the positive count indication received from the field pulse 
comparator 430. If in a particular field the field pulse comparator 430 generates a 
positive count indication, the decision counter 440 will be incremented. Thus, if enough 
pulses are detected within a field, the decision counter 440 will increment. If enough 

25 pulses are not detected as indicated by the field pulse comparator 430, the decision 

counter 440 will decrement. The decision counter 440 is shown as an up/down counter 
that counts upwards when the field pulse comparator asserts a positive indication and 
downwards for a negative indication. The decision counter 440 receives the clock signal 
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401, and is enabled by the vertical reset signal 403 such that it only increments or 
decrements on field boundaries. 

Preferably, the decision counter 440 is of limited size such that a maximum count 
value will eventually be achieved when an input video signal having pulse copy 

5 protection is received. When such a signal is received, the decision counter 440 will 
begin to increment as pulses are detected, and eventually will reach the high threshold 
451. The decision comparator 450 will detect that the decision count has reached the 
high threshold, and at this point it will set a protection pulses detected signal 458. This 
indicates that pulses have been detected and informs the rest of the video graphics system 

10 that copy protection in the form of pulses within the input video signal 402 has been 
detected. Similarly, if the input video signal 402 changes and reverts to a signal that no 
longer has such copy protection, the decision counter 440 will decrement, eventually 
passing the high threshold 45 1 and reaching the low threshold 453. When the decision 
count reaches the low threshold 453, the decision comparator 450 will clear the protection 

15 pulses detected signal 458, thus indicating that copy protection in the form of pulses is 
not present on the input video signal 402. 

Preferably, the decision comparator 450 includes 2 comparison blocks 454 and 
452 that compare the decision count with the high threshold 45 1 and the low threshold 
453. The decision comparator 450 also preferably includes a set/reset flip-flop 456, 

20 where the set input of the flip-flop 456 is coupled to the output of the high threshold 
comparator 454, whereas the reset input of the flip-flop 456 is coupled to the low 
threshold comparator 452. The flip-flop 456 also receives the system clock signal 401 . 
In this configuration, when the high threshold 45 1 is achieved by the decision count, the 
set input to the flip-flop 456 will be asserted, thus bringing the protection pulses detected 

25 signal 458 to a high state. When the low threshold 453 is reached by the decision count, 
the flip-flop 456 is reset such that the protection pulses detected signal 458 is cleared. 

Preferably, the circuit illustrated in Figure 4 is included in a video graphics 
integrated circuit that may be included on a video graphics card for use in a personal 
computer. As such, the circuit illustrated in Figure 4 is able to detect when pulse type 
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copy protection is being employed in an input video signal, and is able to inform the 
remainder of the video graphics circuit of the presence of such copy protection. This 
enables the video graphics integrated circuit to recreate the copy protection in any output 
video signal that may be recorded, as well as shut down any image capturing functions 
5 within the video graphics integrated circuit. 

Figure 6 illustrates a colorburst phase flip detection circuit that includes a phase 
flip detection block 510, a field counting block 520, and an interval counting block 530. 
The phase flip detection block 510 receives a demodulated chroma signal 502 and detects 
when a phase flip is included in a colorburst portion of the chroma signal. The phase flip 

10 detection block 510 checks each line of each field of the demodulated chroma signal for 
phase flips. When the phase flip detection block determines that a phase flip has occurred 
in a line, the phase flip detection block sets a flip detected indication. The flip detected 
indication is cleared based on a line boundary indication, which preferably includes a 
horizontal reset signal associated with horizontal blanking intervals typically included in 

15 video signals. 

The field counting block 520 is operably coupled to the phase flip detection block 
510 and determines a field count equal to the number of phase flips per field. The field 
counting block 520 determines the number of flips per field based on the flip detected 
indication from the phase flip detection block 510 and a field boundary indication. 

20 Preferably, the field boundary indication is a vertical reset sigiial associated with the 
vertical-blanking interval that is typically included in video signals. 

The interval counting block 530 is also operably coupled to the phase flip 
detection block. The interval counting block determines an interval count equal to a 
number of consecutive lines having phase flips. Thus, phase flips within each field 

25 typically occur in groups of consecutive lines. The interval counting block determines 
the number of lines included in each of these groups. Thus, repeating the example 
discussed earlier with respect to Figure 3, if a single display field includes 40 phase flips 
and they are in groups of 2, the frame count will be equal to 40, whereas the interval 
count will be equal to 2. Each of the intervals will be spaced throughout the field. 
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By determining the field count and the interval count, the phase flip detection 
circuit of Figuxe 6 is able to indicate to other portions of a video graphics circuit the type 
of phase flip copy protection included in a particular video signal. As such, the video 
graphics circuit can shut down any image capturing capabilities within the video graphics 
5 circuit when copy protection is present, and also is able to recreate the phase flip copy 
protection included in the input signal on any dutgut signajvthat includes the data from the 
input signal. 

The individual blocks of the phase flip detection circuit for one embodiment are 
illustrated in greater detail in Figures 7-9. Figure 7 illustrates the phase flip detection 

10 block 5 1 0 in greater detail. Phase flip detection block 5 1 0 receives the demodulated 
chroma signal 502. An absolute value block provides the absolute value of the 
demodulated chroma signal 502 of this signal to an integrator 582. The integrator 582 
receives a colorburst start signal 554 that indicates the beginning of a colorburst portion 
of a particular line of video data. The integrator 582 also receives a colorburst active 

15 . signal 556 that informs the integrator 582 that the colorburst portion of the line is still 
active. The integrator 582 also receives a reset signal 558. 

The integrator 582 integrates the absolute value chroma signal which is then 
provided to a dividing block 584 that divides the integrated value in half. The result of 
the dividing block 584 is provided to a comparator 586 along with the demodulated 

20 chroma signal 502 as received by the phase flip detection block 510. The comparator 5 86 
compares the integrated value with instantaneous values in the demodulated chroma 
signal 502 and detects whether or not it appears a phase flip has occurred. The AND gate 
588 combines the output of the comparator 586 and the colorburst active signal 556 and 
to produce an indication as to whether a phase flip appears to have occurred in a 

25 particular colorburst portion of a line. 

An S-R flip-flop 590 is used to generate the phase flip detect signal 570. When 
the AND gate 588 indicates that a phase flip has been determined within a colorburst 
portion of a line, the set input to the flip-flop 590 is asserted, thus setting the phase flip 
detect output 570. Note that the flip-flop 590 is clocked by the system clock 401 and is 
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reset on a line* by line basis by the horizontal reset signal 560. In order to facilitate 
downstream circuitry within the phase flip detection circuit, a line pulse 572 is generated 
from the clock 401 and a colorburst end signal 562 that signifies when the end of the 
colorburst has been reached. The line pulse signal 572 generated by the flip-flop a pulse 

5 that is asserted on a line by line basis at the end of the colorburst. 

Figure 8 illustrates a more detailed view of the field counting block 520. The 
field counting block 520 includes a counter 602 that is preferably a 5-bit counter such that 
it can count between 0 and 63, where a count of 63 indicates that the counter 602 is 
saturated. The counter 602 is reset based on a vertical reset signal 403 such that it is 

10 cleared at the end of each field. The counter 602 is clocked by the system clock 401 and 
enabled by the output of an AND gate 606. The inputs to the AND gate 606 include the 
line pulse signal 572 and the phase flip detect signal 570 from the phase flip detection 
block 510. The other input to the AND gate 606 is the output of a block 604 that 
determines whether or not the counter 602 is saturated. Once per line the line pulse 

15 signal 572 will be high. If, when the line pulse signal 572 is high, the phase flip detect 
signal 570 is also high and the counter 602 is not saturated, the enable input to the 
counter 602 will be high, and the counter 602 will increment. 

Once per field, the register set 608 is enabled by the vertical reset signal 403. The 
register set 608 receives as its input the output of the counter 602. Thus, once per field 

20 the output of the counter 602 will be loaded into the register set 608 as the field count 
522. Therefore, the field count 522 represents the total number of phase flips detected 
during a particular field. 

Figure 9 illustrates a more detailed view of an interval counting block 530 which 
includes a counter 702. As in Figure 8, the counter 702 is preferably a 5-bit counter that 

25 saturates at a value of 63. The enable input to the counter is coupled to an AND gate 706 
in the same manner as the enable of the counter 602 of Figure 8. Similarly, the inputs to 
the AND gate 706 include the phase flip detect signal 570, the line pulse signal 572, and 
the output of a block 704 that indicates whether or not the counter 702 is saturated. 
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The counter 702 is reset in a different manner than the counter 602. The reset 
input to the counter 702 is coupled to the output of an AND gate 712 that receives the 
inverse of the line pulse 572, the phase flip detect signal 570, and a delayed version of the 
phase flip detect signal 570 as its inputs. The delayed version of the phase flip detect 
5 signal 570 is generated by the flip-flop 714. The reset signal of the counter 702 is 
therefore only asserted when the end of a group of consecutive phase flips is reached. 
Thus, when sequential phase flips are detected on multiple lines, the counter 702 will 
continue to increment until the end of the sequential run of phase flips is reached. At this 
point the register set 708 will be enabled, and the output of the count 702 will be loaded 

10 into the register set 708 as the interval count 532. Thus, the interval count 532 
determines the number of lines in a group of phase flips. 

It should be noted that the circuitry illustrated in Figures 4-9 are views of a 
particular embodiment. It should be apparent to one of ordinary skill in the art that many 
different variations of the circuits could be implemented which would have the same 

15 overall functionality. It should also be apparent that at least a portion of the functions of 
the circuitry could be implemented in software. For example, the counters could be 
maintained in software. 

It should be noted that each of the two different types of copy protection described 
herein may be included in a particular input video stream. As such, separate circuitry 

20 may be used to detect each of the types of copy protection such that if either is present it 
can be included in the appropriate output signals. Thus, one or both of the two types of 
copy protection may be detected and included in the output video signal. 

It should be understood that the implementation of variations and modifications of 
the invention and its various aspects will be apparent to those of ordinary skill in the art, 

25 and the invention is not limited to the specific embodiments described. It is therefore 
contemplated to cover by the present invention any and all modifications, variations, or 
equivalents that fall within the spirit and scope of the basic underlying principles 
disclosed and claimed herein. 



-17- 



